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Description 

The present invention relates to a process for pro- 
ducing a resin molding having a concave-convex pattern 
on its surface, which may be a substrate for an optical s 
recording medium or an original stamper plate. 

Typical methods which have so far been used to 
make a substrate for an optical recording medium 
include the compression method, the 2P molding 
method which uses a photo-curable resin, and the extru- 
sion molding method. Each of these methods uses a 
stamper prepared by electroforming. The method of pre- 
paring the stamper generally involves providing an orig- 
inal die having a concave-convex pattern on its surface, 
electroforming a film on the original die and peeling the 
electroformed film from the original die. A replicating die 
(i.e. a so-called replica) is prepared from an original die 
by dispensing onto the surface of the original die an 
uncured photocurable resin which will hereinafter be 
referred to as 2P (photopolymer) placing a glass or plas- 
tic substrate thereon, thereby spreading the 2P between 
the original die and the substrate, and curing the 2P. 

Fig. 7 shows a conventional procedure for preparing 
an original stamper plate. Firstly an original die 1 which 
has a concave-convex pattern (not shown in the drawing) 
on its surface is fixed to a fixing plate 1 1 , and a given 
amount of uncured 2P is dispensed on the surface of the 
original die 1 (Fig. 7A). Then a glass substrate 2 is placed 
thereon so as to spread the 2P over the entire interface 
between the original die 1 and the glass substrate 2. The 
2P is then cured by irradiation through the glass sub- 
strate 2 with an ultraviolet beam 12 (Fig. 7B) then the 
cured 2P (1 0) is peeled off the original die 1 together with 
the glass substrate 2 to obtain an original stamper plate 
17 as a replica (Fig. 7C). 

The above mentioned conventional procedure suf- 
fers from a number of disadvantages. When the glass 
substrate 2 is placed onto the uncured 2P on the original 
die 1 , or when the uncured 2P is spread between the 
original die 1 and the glass substrate 2, inclusion of bub- 
bles may occur. When an excess uncured 2P is dis- 
pensed, protrusions (flashes) of the uncured 2P develop 
at the edges of the original die 1 . Fig. 7C shows protru- 
sions 16 of uncured 2P which have formed at the replica 
edges, and would become broken in succeeding steps. 
Broken pieces of the protrusions become attached to the 
pattern of the replica or to the edges of the original die 
and form projections of the original die when the original 
die is used again for forming a replica. 

It would be possible to apply a peeling agent to the 
edges of the original die and the glass substrate, or to 
use a masking agent to remove flashes of cured 2P by 
peeling. However, there is a high degree of risk that the 
removed flashes may become attached to the pattern 
surface of the replica or original die and give rise to 
defects. Thus this procedure is not preferred. 

In order to overcome these problems, Japanese 
Laid-Open Patent Application No. 61-213130 discloses 
the spreading of uncured 2P in a vacuum so as to reduce 



the inclusion of bubbles, and the provision of a leak-pre- 
venting wall for the uncured 2P at the outer peripheral 
edge to prevent protrusion of the 2P. However, when a 
leak-preventing wall is provided, it is necessary to pro- 
vide precise control of the amount of uncured 2P which 
is dispensed. If the amount is insufficient, not all the 
desired regions of pattern may have a sufficient supply 
Where an excessive amount is dispensed, the 2P can 
pass over the leak-preventing wall to form protrusions. 

It is well known to prepare from a photocurable resin 
a substrate for an optical recording medium, particularly 
an optical disc substrate. In that case, the problems can 
arise of inclusion of bubbles into the photocurable resin, 
and the occurrence of defects or flashes due to the pro- 
trusion of uncured photocurable resin. For example Jap- 
anese Patent Publication No. 63-58698 discloses a 
process for producing a substrate for an optical recording 
medium, which comprises applying an ultraviolet curable 
resin circumferentially onto a transparent substrate, 
placing the transparent substrate in an inverted attitude 
over a stamper with a clearance therebetween, letting 
the transparent substrate pass down onto the stamper 
while maintaining the substrate and the stamper in an 
inclined state and spreading the ultraviolet curable resin 
along the interface therebetween by rolling, thereby pre- 
venting inclusion of bubbles in the ultraviolet curable 
resin. However, even the above process does not provide 
precise control of the region where the ultraviolet curable 
resin is spread. For example, where a protrusion of the 
resin from the edges is to be prevented, in order to 
securely supply the resin to the concave-convex pattern 
region on the stamper surface a concave-convex pattern 
region cannot be provided at the edges of a stamper. 
This makes the process inefficient. 

EP-A-0308104 discloses a method for preparing a 
substrate for an information recording medium which has 
the features set out in the preamble to claim 1 . The mold 
is used for casting and a liquid transparent resin is 
injected into the mold by conventional casting methods 
and is then solidified. 

EP-A-0327192 discloses that mold cavities can be 
filled with a liquid resin which is substantially free from 
trapped gas bubbles, and the development of flash and 
other irregularities at the peripheral edge of the polymer 
can be avoided by injecting resin into a mold cavity while 
the said mold cavity is evacuated, and allowing the resin 
to cure within the mold cavity However, in this reference 
the mold cavities and the resin container are separate, 
and are connected to one another by means of pipes. 

In one aspect the invention provides a process for 
producing a resin molding having the features set out in 
claim 1 of the accompanying claims. In a further aspect 
the invention provides a process as set out in claim 1 , 
when used to make a stamper plate. 

In a third aspect the invention provides an apparatus 
for producing a resin molding as set out in claim 30 of 
the accompanying claims. 
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How the invention may be put into effect will now be 
described, by way of example only, with reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 5 

Figs. 1 A and 1 B show one example of a cell shape 
for use in the present process for producing an original 
stamper plate, where Fig. 1 A is a plan view of a cell and 
Fig. 1 B is a cross-sectional view along the line A - A of 
Fig. 1A. 

Figs. 2A and 2B show another example of a cell 
shape for use in the present process for producing an 
original stamper plate, where Fig. 2A is a plan view of a 
cell and Fig. 2B is a cross-sectional view along the line 
B - B of Fig. 2A. 

Figs. 3A and 3B are views for explaining steps of 
filling uncured 2P into a cavity 

Figs. 4A to 4D show one embodiment of steps from 
filling uncured 2P into a cavity as lar as production of an 
original stamper plate. 

Figs. 5A to 50 show another embodiment of steps 
from filling uncured 2P into a cavity as far as production 
of an original stamper plate. 

Figs. 6A and 6B are views for explaining a procedure 
for filling uncured 2P into a cavity according to Example 
1. 

Figs. 7A to 7C show steps for producing an original 
stamper plate by a conventional dispense-spread proce- 
dure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be explained in detail 
below, referring to the drawings. 

Figs. 1 A and 1 B show one example of a cell shape 
for use in the present process for producing an original 
stamper plate, where Fig. 1 A is a plan view of a cell and 
Fig. 1 B is a cross-sectional view along the line A - A of 
Fig. 1A. 

As shown in Figs. 1 A and 1 B, an original die 1 having 
a concave-convex pattern V, such as pits, grooves, etc. 
on the surface and a glass substrate 2 having a flat sur- 
face are counterposed through a spacer 3 having a given 
thickness provided at the outer periphery so that the con- 
cave-convex pattern surface and the flat surface can face 
each other, and a cell 4 having a cavity 17 surrounded 
by the original die 1 , the substrate 2 and the spacer 3 is 
formed thereby. An inlet 5 for filling uncured 2P into the 
cavity 1 7 is provided at a position of the outer periphery 
of the cell 4. 

Figs. 2A and 2B show another example of a cell 
shape for use in the present process for producing an 
original stamper plate, where Fig. 2A is a plan view of a 
cell and Fig. 2B is a cross-sectional view along the line 
B - Bof Fig. 1A. 

As shown in Figs. 2A and 2B, an inlet 5' is provided 
on a glass substrate 2 as an opening, through which 



uncured 2P may be filled into a cavity 1 7. The inlet 5' can 
be also provided on the original die 1 , so long as the out- 
let 5' is positioned outside the effective area. 

The present process for producing an original 
stamper plate, using the cell as described above, will be 
explained below. 

As shown in Fig. 3A, the cell 4 formed by the original 
die and the glass substrate and uncured 2P (9) are 
placed in a chamber 6, and air is evacuated from the 
chamber 6 through a vent 7 to keep the inside of the 
chamber 6 in a vacuum state. After deareation of 
uncured 2P (9) in the chamber 6 is completed, the vent 
7 is closed and the inlet 5 of the cell 4 is dipped into the 
uncured 2P (9), as shown in Fig. 3B and air is leaked in 
from an air inlet 8. Through the foregoing operations, 
uncured 2P (9) is gradually introduced into the cell 4 due 
to a pressure difference between the cell 4 and the cham- 
ber 6. To promote the introduction of uncured 2P (9) into 
the cell 4, it is possible to make the pressure in the cham- 
ber 6 higher than the atmospheric pressure, that is, to 
pressurize the chamber 6. 

In the present invention, it is preferable in the intro- 
duction of uncured 2P into the cavity 17 that the internal 
pressure of the cavity 17 is 1/1 02 to 1/10^, particularly 
1/1 02 to 1/1 03 of the external pressure. That is, when the 
internal pressure and the external pressure of the cavity 
17 are set to have an above-mentioned relationship, 
uncured 2P (9) can be securely filled up to the ends of 
the cavity 17 without any large deformation of the cavity 
shape, and the rate of uncured 2P (9) to be introduced 
into the cavity 17 can be appropriately controlled. 

When the pressure of the chamber 6 is made higher 
than the atmospheric pressure, as mentioned above, it 
is preferable to pressurize the chamber 6 so that a rela- 
tionship between the internal pressure and the external 
pressure of the cavity 1 7 can be in the above-mentioned 
range. 

In order to prevent inclusion of bubbles into 2P (9), 
it is preferable in the present invention that the cavity 1 7 
has a vacuum degree of not more than 1 Torr, particularly 
not more than 0.1 Torr as an internal pressure. 

After the introduction of uncured 2P (9) into the cell 
4 has been completed, the uncured 2P (9) in the cell 4 
is irradiated with an ultraviolet (UV) beam to cure 2P, as 
shown in Figs. 4A and 4B, and then the original die 1 is 
peeled off the glass substrate 2, whereby an original 
stamper plate comprising the glass plate 2 and a replical 
e formed on the glass substrate 2 can be obtained (Figs. 
4C and 4D). 

As explained above, uncured 2P is introduced into 
the cavity 1 7 due to a pressure difference between the 
internal pressure and the external pressure of the cavity 
1 7 attained by evacuating the cavity 1 7 to bring the inter- 
nal pressure into vacuum according to the present proc- 
ess for producing a replica, and thus no inclusion of 
bubbles takes place in a molding. In the present invention 
there is no such a necessity for dispensing 2P, followed 
by lamination and spreading as in the prior art. Still fur- 
thermore, the resin can be securely filled up to the ends 
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of the surface of the original die 1 , and a concave-convex 
pattern can be formed even at the edge parts of the sur- 
face of the original die 1 . That is, the original die can be 
fully utilized in the present invention. 

In the present invention, only a spacer is provided at s 
the outer periphery portion of the original die and thus a 
replica of any shape can be produced. In the preparation 
of substrates, it is advantageous from the viewpoint of 
efficiency and cost to produce a stamper as large as pos- 
sible and obtain a number of substrates by one run. In 
the present invention, it is possible to produce a number 
of original stamper plates by one run. 

Optical recording media include a circular shape and 
a rectangular shape such as a disc form and a card form, 
and particularly in case of a card, a rectangular stamper 
can produce a number of substrates by one run very effi- 
ciently with advantage. 

In the present invention, the spacer 3 must have a 
function to make a cavity thickness of the cell 4, i.e., a 
gap constant, and a function to intercept air to form a 
pressure difference between the inside and the outside 
of the cell 4, i.e., a sealing function. 

Materials for the spacer 3 are not particularly limited, 
so far as they can give the spacer a sealing function and 
a function to keep the cavity thickness uniform, but it is 
preferable to use a polymerizable component, which can 
be polymerized by light irradiation and/or by heating or 
polymerizable at ordinary temperature as spacer mate- 
rials, because sealing of the original die 1 and the sub- 
strate 2 or formation of a spacer at the assembling of the 
cell 4 can be readily carried out by a dispersing proce- 
dure. For example, it is preferable to use polymerizable 
components including oligomers and/or monomers of 
acrylic, silicone, polyester, epoxy and urethane resins as 
a spacer material. 

It is also possible to add a gap-forming agent to the 
spacer material to improve the uniformity of the thickness 
of the cavity 1 7. Such a gap-forming agent preferably has 
a predetermined outer diameter, and includes inorganic 
or organic fine particles such as alumina beads, zirconia 
beads, polystyrene beads, microballoons, etc. whiskers 
having a predetermined size can be also used. 

When the gap-forming agent is used together with 
the spacer material, it is preferable from the viewpoint of 
dispersibility of the gap-forming agent and easiness of 
dispensing to use the above-mentioned polymerizable 
component, which can be polymerized by light irradiation 
and/or by heating, or polymerizable at ordinary temper- 
ature, as a spacer material. That is, a cell 4 can be 
formed with those polymerizable components as a 
spacer material by adding, if necessary, a gap-forming 
agent having a predetermined diameter to the polymer- 
izable component such as an uncured oligomer and/or 
monomer, which is polymerizable by light irradiation 
and/or by heating; dispensing a given amount of the 
resulting mixture of the spacer material and the gap- 
forming agent onto the outer periphery of an original die 
1 or a substrate 2; placing the original die 1 over the sub- 
strate 2 with such a clearance as to provide a given thick- 



ness to the cavity 17; and polymerizing the 
polymerizable component, thereby solidifying the polym- 
erizable component. 

As a spacer 3, a film molded to a predetermined 
thickness can be also used. 

As a spacer film, a metallic film such as an aluminum 
foil or a plastic film can be used. It is preferable from the 
viewpoint of adhesiveness, i.e., sealability of the original 
die 1 and the glass substrate 2 to use a plastic film. 

Applicable plastic films include films of, for example, 
polyethylene, polypropylene, polyvinyl alcohol, polyeth- 
ylene terephthalate, polyacetyl cellulose, polyamide, 
polyimide, etc. By selecting an appropriate thickness of 
the plastic film, the gap degree of the cavity 17 can be 
controlled, and the desired sealability can be obtained 
thereby As shown in Fig. 4D, the spacer 3 is ultimately 
removed, and a replica 10 is formed on the substrate 1 . 
In case of using a film as the spacer 3, its removed is 
much simpler. 

In the present invention it is preferable that the 
spacer is an elastomer having a hardness of not more 
than 80, particularly not more than 50 according to ASTM 
D 2240 (JIS K 6301). In the conventional curing of the 
uncured resin in the cavity volumic shrinkage takes 
place when the liquid phase changes into a solid phase, 
and thus peeling of the cured resin from the outer periph- 
ery of the original die 1 due to the shrinkage in the 
thickess direction, that is, the so-called "floating" takes 
place, or a shrinkage in the in-plane direction of the cell 
4, that is, the so-called "retraction" appears, resulting in 
uneven thickness of moldings or crack formation on the 
moldings. When the hardness of the spacer is limited to 
the above-mentioned range, occurrence of the "floating" 
or "retraction" can be reduced when the uncured prepol- 
ymer is cured. Such a preferable spacer material 
includes a polymerizable silicone rubber which is polym- 
erizable by light irradiation and/or by heating. 

In the present invention, it is very effective to use a 
gel-state elastomer having a penetration of 10 to 100, 
particularly 30 to 100, according to ASTM D 1321 as a 
spacer material. When a gel-state elastomer is used as 
a spacer material, as mentioned above, occurrence of 
"floating" or "retraction" of moldings can be well reduced 
and the cell can be prevented from a large deformation 
due to a flow when the inside of the cavity is brought into 
a negative pressure. 

A good restoration to the predetermined cavity 
dimensions can be obtained by filling uncured 2P into 
the cavity of defomred cell due to the negative pressure 
prevailing in the cavity and the thickness of moldings can 
be prevented from unevenness. 

Materials for the gel-state elastomer includes, for 
example, silicone rubbers, which turn to gel-state elas- 
tomers by light irradiation and/or by heating or by curing 
at ordinary temperature, such as YE 5822, YE 5818, TSE 
3051 and TSE 3051 L, (trademarks of products made by 
Toshiba Silicone K.K., Japan), which act as a spacer 
when applied to the surface of an original die or a sub- 
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strate at the time of cell assembling and are readily mis- 
sible with a gap-forming agent. 

It is also effective to add fine hollow particles or 
microspheres capable of compression deformation as a 
gap-forming agent to the spacer of elastomer. However, 
the gap-forming agent is not always necessary to use, 
and it is preferable to provide only the elastomer at the 
outer periphery 

The spacer composed only of elastomer can be 
effectively formed, for example, by providing a gap-form- 
ing agent at the outer periphery of an original die, dis- 
pensing a prepolymer of the elastomer at the inside of 
the gap-forming agent, placing a glass substrate on the 
original die to make a laminate, curing the polymerizable 
component of the elastomer at first, then introducing 
uncured 2P into the cavity, and removing the gap-forming 
agent therefrom before curing the 2P, whereby the 
spacer only of the elastomer can be made present at the 
curing of the 2R In that case, a preferable gap-forming 
agent is a film from the viewpoint of easy removal. 

As another procedure for preventing "floating" or 
"retraction", a heat-softening material is used as a 
spacer material, and the curing of 2P is carried out in a 
softened state of the spacer while maintaining the cell at 
a higher temperature than the softening temperature of 
the spacer 3, whereby "floating" or "retraction" can be 
prevented. 

Heat-softening materials for use in the present 
invention include, for example, resins such as polyolefin 
resin, polyamide resin, polyester resin, polyurethane 
resin, polyacrylic resin, polyvinyl chloride resin, polyvinyl 
resin, petroleum resin, polystyrene resin, polyvinyl ace- 
tate resin, and cellulose resin; elastomers such as natu- 
ral rubber, styrene-butadiene rubber, isoprene rubber 
and chloroprene rubber; and natural and synthetic 
waves such as spermaceti, beeswax, lanolin, carnauba 
wax, candelilla wax, montan wax, ceresine wax, paraffin 
wax, microcrystalline wax, oxidized wax, amide wax, 
ester wax, Fischer-Tropsch wax, stearyl alcohol, and 
sorbitan fatty acid ester. 

From the viewpoint of easy workability and easy 
handling, preferable softening temperature of the heat- 
softening material is usually 40° to 150°C, particularly 
50° to 120°C. 

Melt viscosity of the heat-softening material is pref- 
erably higher than that of uncured 2P to be used at a 
temperature by 10°C higher than the softening temper- 
ature of the heat-softening material, and is usually 10 to 
105 cps, particularly 20 to 10^ cps. Below 10 cps, 
uncured 2P is liable to protrude, whereas above 1 0^ cps, 
peeling or retraction is liable to occur. 

The above-mentioned resins, elastomers and 
waxes can be used alone as the spacer 3 or in an appro- 
priate combination thereof as the heat-softening material 
to adjust the softening temperature or the melt viscosity 
Above all, the waxes are preferable heat-softening mate- 
rials because the viscosity of the waxes are abruptly low- 
ered above the softening temperature and are easy to 
peel off the original die 1 after the curing of 2P and have 



a desired softening temperature and melt viscosity as 
mentioned above. 

Even if the spacer is not made of an elastomer, 
spacer 3 is removed after the uncured 2P is introduced 

5 into the cavity but before the uncured 2P is cured, as 
shown in Figs. 5A to 5C, and then the 2P is cured, 
whereby occurrence of "floating" or "retraction" can be 
prevented. When there is a fear of protrusion of uncured 
2P to the outside of the cavity 1 7 due to the removal of 

10 the spacer 3 in that case, the entire cell is cooled to 
increase the viscosity of the uncured 2P thereby to pre- 
vent the protrusion of uncured 2P. It is simple and advan- 
tageous from the viewpoint of removal of the spacer 
before the curing of uncured 2P to use a film spacer. 

15 The clearance of cavity 1 7 of the present cell 4 is set 
in accordance to the thickness of moldings to be pro- 
duced, and is in a range of 5 to 500 M.m, preferably 10 to 
300 |xm, more preferably 1 5 to 200 luim. When the thick- 
ness of the cavity 17 is less than 5 |uim, the flatness of 

20 the original die and the substrate must be maintained 
with a higher exactness, and the original die and the sub- 
strate will be bent in the inward direction to the cavity 1 7 
due to the introduction of uncured 2P into the cavity 17 
by the pressure difference and may be brought into con- 

25 tact with each other at the center of the cavity 1 7, result- 
ing in incomplete introduction of the prepolymer. 

The present invention is not limited only to the pro- 
duction of original stamper plates, but is also applicable 
to the production of substrates for optical recording 

30 media such as optical cards or optical discs. In that case, 
the resin moldings themselves can serve as substrates 
for optical recording media. The substrates for optical 
recording media can be prepared by curing the prepoly- 
mer in the cavity and peeling the cured polymer from the 

35 original die and the substrate. As shown in Fig. 4D, the 
resin molding and the substrate may be integrated 
together to provide a substrate for optical recording 
media. 

In the foregoing, uncured photocurable resin has 

40 been explained as materials to be filled in the cavity 1 7. 
In the present invention, any material can be used with- 
out any restriction, so far as it can be filled into the cavity 
as a liquid and then can be cured. For example, photopo- 
lymerizable monomers, heat-polymerizable oligomers 

45 and/or monomers, or prepolymers, or liquid polymers 
dissolved in a solvent, etc. can be used. Among these 
materials, those having a volume shrinkage of not more 
than 10%, particularly not more than 5%, more particu- 
larly not more than 3%, are preferable materials in the 

50 present invention. 

When any one of the above-mentioned materials is 
filled as a liquid filled into the cavity 17, it is preferable 
that such a material has a viscosity of not more than 1 0^ 
cps, particularly not more than 102 to 103 cps according 

55 to JIS K 71 1 7 when it is filled into the cavity 1 7. When 
the above-mentioned photopolymerizable monomers, 
heat-polymerizable oligomers and/or monomers or pre- 
polymers are used, it is also very effective to use a spacer 
of the above-mentioned elastomer. 
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The size of the cavity Ibr use in the present invention 
is as follows: 

In case that the cavity plan shapes are rectangular 
including, a square, it is preferable to set the diagonal 
distance to not more than 800 mm, particularly not more 
than 750 mm. In case that the cavity plan shapes are 
circular, it is preferable to set the diameter to not more 
than 800 mm, particularly not more than 750 mm. 

As explained above, a cell is formed from an original 
die and a glass substrate, placed one upon another 
through a spacer and at least one of polymerizable pre- 
polymers, monomers and liquid resins is introduced into 
the cavity of the cell due to a pressure difference between 
the internal pressure and the external pressure of the 
cavity in the present invention, and thus inclusion of bub- 
bles into the resin moldings can be prevented without for- 
mation of resin flashes. That is, resin moldings of good 
quality can be obtained according to the present inven- 
tion. 

Furthermore, any cavity shape can be selected and 
thus a replica of any shape can be prepared. Since the 
liquid polymeriable prepolymers and/or monomers or liq- 
uid resin can be securely filled up to the ends of the cavity 
17, a concave-convex pattern can be formed on the 
entire surface of the original die and efficient resin mold- 
ing can be carried out in the present invention. Still fur- 
thermore, good resin moldings with a uniform thickness 
and without any cracks, etc. can be obtained with a gel- 
state elastomer as a spacer for the cell 4. 

The present invention will be explained in detail 
below, referring to Examples. 

Example 1 

A 5 wt.% dispersion of microspheres having an aver- 
age particle size of 40 jxm (Expancel DU, trademark of 
a product made by Nihon Ferrite K.K., Japan) in photo- 
curable resin (Hardlock OP451 5, trademark of a product 
made by Denki Kagaku Kogyo K.K., Japan) was dis- 
persed as a spacer at the outer periphery of a square 
original die, 300 mm x 300 mm, with a pattern area, 250 
mm X 250 mm, by a dispenser, and then a glass sub- 
strate, 340 mm x 340 mm, with an inlet was placed ther- 
eon, as shown in Figs. 2 A and 2B. The photocurable 
resin was irradiated with ultraviolet beam to cure the 
resin, whereby a cell with an effective area of 270 mm x 
270 mm was obtained. 

The pattern formed in the pattern area of the original 
die was a pattern corresponding to pregrooves for a 
stripe-shaped optical card, 3 jjim wide, 12 jjim for pitch 
and 3,000 A deep. 

Then, a photo-curable resin (2P) was filled into the 
cavity 1 7 according to a procedure shown in Figs. 6A and 
6B. At first, as shown in Fig. 6A, the inlet 5 of the cell was 
connected to a funnel 1 4 through a Teflon® tube 1 3 and 
then the cell was placed in a vacuum chamber. Another 
funnel 14' was so provided as to supply 2P (INC 118, 
trademark of a product made by Nihon Kayaku K.K., 
Japan) dropwise to the funnel 1 4, and the funnel 1 4' was 



made to open or close by an electromagnetic valve 15 
by manipulation from the outside of the vacuum cham- 
ber. 

Then, the air of the vacuum chamber was evacuated 

5 to reduce the internal pressure of the cavity 17 to 0.1 
Torr. The vacuum chamber was kept at that vacuum 
degree for 30 minutes to remove bubbles from the 2P. 
Then, as shown in Fig. 6B, the electromagnetic valve 15 
was opened to supply 2P into the funnel 1 4 dropwise and 

10 then air was gradually leaked into the chamber 6. 8 hours 
after the start of air leakage, the vacuum chamber was 
returned to the atmospheric pressure and 2P was fully 
introduced into the cell. It was observed by visual inspec- 
tion that there were no bubbles in the cell. 

15 In this Example, an acrylic ultraviolet-curable resin 
having a viscosity of 700 cps in the uncured state and a 
volume shrinkage of 3% after curing was used as 2P. 

Then, the Teflon tube was removed from the inlet of 
the cell and the cell was irradiated with an ultraviolet 

20 beam from the glass substrate side to cure the 2P It was 
found by visual inspection that floatings of maximum 
width of 1 0 mm occured without any retraction. Then, the 
original die and the glass substrate were parted off, 
whereby an original stamper plate for an optical card pro- 

25 vided with a replica, 250 mm x 250 mm, of extactly trans- 
ferred concave-convex pattern of the original die on the 
glass substrate was obtained. 

Example 2 

30 

A cell was formed in the same manner as in Example 
1 except that a polyethylene terephthalate film having a 
thickness of 50 luim was used as the spacer. After the 
spacer-inserted part was thoroughly clamped for seal- 

35 ing, 2P was introduced into the cell and subjected to 
photocuring in the same manner as in Example 1 . No 
bubbles were observed in the cell. After the photocuring, 
floatings occurred at the spacer periphery, but no retrac- 
tion was observed. By peeling the original die off, an orig- 

40 inal stamper plate for an optical card, provided with a 
replica, 250 mm x 250 mm and 50 |uim thick, of exactly 
transferred concave-convex pattern of the original die on 
the glass substrate was obtained. 

45 Example 3 

A polyethylene terephthalate (PET) film, 5 mm wide 
and 50 luim thick, was provided at the outer periphery of 
the same original die as used in Example 1, and then a 

50 liquid ultraviolet-curable silicone rubber (TFC 7870, 
trademark of a product made by Toshiba Silicone K.K., 
Japan) was dispensed at the inside of the film, and then 
a glass substrate having a mirror-polished surface was 
placed thereon so that the mirror-polished surface can 

55 face the patterend surface of the original die. Then, the 
silicone rubber was cured by irradiation with an ultraviolet 
beam to make a spacer having a hardness of 25 accord- 
ing to ASTM D 2240 and setting the gap degree of the 
cavity 17 to 50 |uim. 
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Then, the PET film that sets the gap degree of the 
cavity was removed to form a cell sealed with the silicone 
rubber with a gap degree of cavity of 50 juim and a cell 
effective area of 270 mm x 270 mm. 

2P was introduced into the cell, and subjected to 
photocuring and peeling in the same manner as in Exam- 
ple 1 . No bubbles were observed in the filled cell and no 
substantial f loatings were observed at the periphery of 
silicone rubber after the photocuring. By peeling the orig- 
inal die off, an original stamper plate for an optical card, 
provided with a replica, 250 mm x 250 mm, of exactly 
transferred concave-convex pattern of the original die on 
the glass substrate was obtained. 

Example 4 

A cell was prepared in the same manner as in Exam- 
ple 3, except that ultraviolet-curable silicone rubber hav- 
ing a hardness of 1 7 after the curing according to ASTM 
D 2240 (XE-303, trademark of a product made by 
Toshiba Silicone K.K., Japan) was used in place of the 
ultraviolet-curable silicone rubber of Example 3, and a 
replica was molded from the cell in the same manner as 
in Example 3. No inclusion of bubbles in the replica was 
observed and no substantial f loatings were observed at 
the periphery of the spacer. By peeling the original die 
off, an original stamper plate for an optical card, provided 
with a replica, 250 mm x 250 mm and 50 luim thick, of 
exactly transferred concave-convex pattern of the origi- 
nal die on the glass substrate was obtained. 

Example 5 

A cell was prepared in the same manner as in Exam- 
ple 3 except that an original die with an enlarged pattern 
area of 270 mm x 270 mm of Example 1 was used and 
gel-state ultraviolet-curable silicone having a penetration 
of 80 after the curing (XE ■ 17-A0884, trademark of a 
product made by Toshiba Silicone K. K. , Japan) was used 
as a spacer in place of the ultraviolet-curable silicone 
rubber of Example 3. 

A replica was molded from the cell in the same man- 
ner as in Example 3. The PET film that sets the gap 
degree was removed before 2P was introduced into the 
cavity After filling of uncured 2P into the cavity 2P was 
cured by irradiation with an ultraviolet beam. No floating 
from the original die was observed at all. The effective 
area of the replica after the peeling was 270 mm x 270 
mm, which was equal to the cell effective area and the 
thickness of the replica was uniformly 50 |uim throughout 
the entire surface. 

Example 6 

A cell was prepared in the same manner as in Exam- 
ple 5 except that gel-state ultraviolet-curable liquid sili- 
cone having a penetration of 85 after the curing (TUV 
6001 , trademark of a product made by Toshiba Silicone 
K.K., Japan) was used in place of the gel-state ultravio- 



let-curable liquid silicone of Example 5. A replica was 
molded from the cell and no occurrence of "f loatings" and 
"retraction" was observed at all. By peeling the original 
die off, a replica of exactly transferred concave-convex 
5 pattern of the original die and uniform thickness over the 
entire surface of 270 mm x 270 mm was obtained. 

Example 7 

10 A cell was prepared in the same manner as in Exam- 
ple 2, except that a polyolefin film sheet (X-1430, trade- 
mark of a product made by Daicel K.K. , Japan) having a 
thickness 50 imm was used in place of the spacer of 
Example 2, and the original die and the glass substrate 

15 were pressed to each other in a dry oven at 100 **C. 

Then, 2P was introduced into the cavity and the 2P- 
filled cell was irradiated with an ultraviolet beam while 
maintaining the cell at 120°C to cure the 2P. 

After the curing, some floating from the original die 

20 was observed near the spacer, and a replica, 260 mm x 
260 mm, without inclusion of bubbles was obtained. 

Example 8 

25 A PET film, 5 mm wide and 50 |uim thicK was pro- 
vided at the periphery of the same original die as used 
in Example 1 , and paraffin wax having a melting point of 
155°F (68.3°C), made by Nihon Seiro K.K., Japan, was 
dispensed in a heated and molten state at the inside of 

30 the film, and a glass substrate was placed thereon. After 
the paraffin wax was solidified, the PET film was 
removed therefrom to form a cell, 270 mm x 270 mm. 

Then, 2P was introduced into the cavity and the cell 
was irradiated with an ultraviolet beam while maintaining 

35 the entire cell at 80°C to cure the 2P. Even after cooling 
to room temperature, no floating of cured 2P from the 
original die was observed at all. By peeling the original 
die, a replica, 270 mm x 270 mm, without inclusion of 
bubbles was obtained. The paraffin wax had a melt index 

40 (78.3°C) of not more than 100 cps. 

Example 9 

A replica was molded in the same manner as in 
45 Example 8 except that lanolin wax (Lanox FP-1406N, 
trademark of a product made by Yoshikawa Seiyu K.K., 
Japan) was used in place of the paraffin wax of Example 
8. After curing of 2P, a replica, 270 mm x 270 mm, without 
occurrence of floating and inclusion of bubbles was 
50 obtained. The lanolin wax had a melt index (SO^'C) of not 
more than 200 cps. 

Claims 

55 1. A process for producing a resin molding having a 
concave-convex pattern on the surface, which com- 
prises: 
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(a) providing an original die (1) having a con- 
cave-convex pattern (1 ') on the surface and a 
substrate (4) having a flat surface, positioning 
the concave-convex pattern surface and the flat 
surface opposite to each other at a separation 
defined by a spacer (3), thereby forming a cell 
(4) with a cavity (1 7) formed by the original die, 
the substrate and the spacer, 

(b) filling the cavity (17) with at least one of a 
liquid polymerisable component and the liquid 
resin, 

(c) curing at least one of the liquid polymerisable 
component and the liquid resin in the cavity (1 7), 
so as to form a replica of the pattern (1 '), and 

(d) peeling the original die (1) from the replica, 
so as to obtain a resin molding, characterised 
in that 

(e) said step of filling the cavity (1 7) with at least 
one of the liquid polymerisable component and 
the liquid resin is carried out by disposing the 
cell (4) and at least one of the liquid polymeris- 
able component and the liquid resin within a 
chamber (6) having means (7, 8) for controlling 
the internal pressure, 

(f) after reducing the internal pressure in the 
chamber (6), stopping up an inlet (5) of the cell 
with at least one of the uncured, liquid polymer- 
isable component and the uncured, liquid resin, 
and then 

(g) allowing the pressure in the inside of the 
chamber (6) to rise. 

2. A process according to claim 1 , wherein in the step 
(f) the internal pressure of the cavity is set to 1/10^ 
to 1/104 of the external pressure. 

3. A process according to claim 2, wherein in the step 
(f) the internal pressure of the cavity is set to 1/102 
to 1/103 of the external pressure. 

4. A process according to claim 1 , wherein in the step 
(f) the internal pressure of the cavity is not more than 
1 Torr. 

5. A process according to claim 4, wherein in the step 
(f) the internal pressure of the cavity is not more than 
0.1 Torr. 

6. A process according to any preceding claim, 
wherein at least one of the liquid polymerisable com- 
ponent and the liquid resin to be filled in the cavity 
has a viscosity of not more than 10^ cps. 

7. A process according to claim 6, wherein at least one 
of the liquid polymerisable component and the liquid 
resin has a viscosity of 10^ to 10^ cps. 



8. A process according to claim 6 or 7, wherein the liq- 
uid polymerisable component is an uncured photo- 
curable resin. 

5 9. A process according to any preceding claim, 
wherein at least one of the liquid polymerisable com- 
ponent and the liquid resin has a volume shrinkage 
of not more than 10% after curing. 

10 10. A process according to any preceding claim, which 
includes the steps of using a material containing a 
liquid polymerisable component as a spacer mate- 
rial, applying uncured spacer material to the surface 
of at least one of the original die and the substrate, 

15 then placing the original die and the substrate one 
upon another and curing the spacer material, 
thereby forming a cell with the cured spacer material 
as the spacer. 

20 11. A process according to claim 1, wherein an elas- 
tomer is used as the spacer (3) for the cell. 

12. A process according to claim 1 1 , wherein the elas- 
tomer has a hardness of not more than 80 deter- 

25 mined by ASTM D2240 (JIS K6301). 

13. A process according to claim 12, wherein the elas- 
tomer has a hardness of not more than 50. 

30 14. A process according to claim 1 1 or 12, wherein the 
elastomer is a cured product of a material containing 
a liquid polymerisable component. 

1 5. A process according to any of claims 11-14, wherein 
35 the elastomer is a silicone rubber. 

1 6. A process according to any of claims 1-10, wherein 
a gel-state elastomer is used as the spacer for the 
cell. 

40 

17. A process according to claim 16, wherein the gel- 
state elastomer has a penetration of 1 0 to 1 00 x 1 0~1 
mm. 

45 18. A process according to claim 17, wherein the gel- 
slate elastomer has a penetration of 30 to 1 00 x 1 0"1 
mm. 

19. A process according to claim 16, 17 or 18, wherein 
50 the gel-state elastomer is a cured product of a mate- 
rial containing a liquid polymerisable component. 

20. A process according to claim 16, 17 or 18, wherein 
the gel-state elastomer is a silicone rubber. 

55 

21. A process according to any of claims 1-10, which 
has a step of using a heat-softening material as the 
spacer, filling the cavity of the cell with at least one 
of the liquid polymerisable component and the liquid 
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resin and curing at least one of the polymerisable 
component and the liquid resin in the cavity in a sof- 
tened state of the spacer attained by heating the 
spacer to a temperature higher than the softening 
temperature of the spacer. 5 

22. A process according to claim 21 , wherein the heat- 
softening material is a material having a lower vis- 
cosity, at a temperature by 1 0°C higher than the sof- 
tening temperature of the material, than the viscosity io 
of at least one of the liquid polymerisable component 
and the liquid resin. 

23. A process according to claim 21 or 22, wherein the 
heat-softening material is wax. 15 

24. A process according to any preceding claim, which 
comprises the step of removing the spacer after the 
cavity has been filled with at least one of the liquid 
polymerisable component and the liquid resin and 20 
then the at least one of the liquid polymerisable com- 
ponent and the liquid resin in the cavity have been 
cured. 

25. A process according to any of claims 1-9, wherein 25 
the spacer is a resin film. 

26. A process according to any preceding claim, 
wherein the resin molding having a concave-convex 
pattern is a substrate for optical recording media. 30 

27. A process according to any preceding claim, when 
used to make an original stamper plate from an orig- 
inal die having on its surface a concave-convex pat- 
tern for said stamper plate. 35 

28. The process of claim 27, wherein the stamper plate 
is disk-shaped. 

29. The process of claim 27, wherein the stamper plate 40 
is card-shaped. 

30. An apparatus for producing a resin molding which 
comprises: 

a cell with a cavity formed by an original die 45 
having a concave-convex pattern on the surface, a 
substrate having aflat surface and a spacer, the con- 
cave-convex pattern surface and the flat surface 
being held in opposite facing relationship through 
the spacer, so 

means of filling at least one of a liquid polym- 
erisable component and a liquid resin into the cavity, 
characterised in that 

said means of filling at least one of the liquid 
polymerisable component and the liquid resin into ss 
the cavity comprises a chamber in which the cell and 
said liquids are disposed, 

means is provided for reducing the pressure 
in the interior of the chamber. 



means is provided for stopping up an inlet of 
the cell with at least one of said liquids, and means 
is provided for releasing a reduced pressure state in 
the inside of the chamber. 

31. An apparatus according to claim 30, wherein the 
spacer is an elastomer. 

32. An apparatus according to claim 31, wherein the 
elastomer has a hardness of not more than 80 deter- 
mined by ASTM D2240 (JIS K6301). 

33. An apparatus according to claim 31 or 32, wherein 
the elastomer is a silicone rubber. 

34. An apparatus according to claim 30, wherein the 
spacer is a gel-state elastomer. 

35. An apparatus according to claim 34, wherein the gel- 
state elastomer has a penetration of 1 0 to 1 00 x 1 0~1 
mm. 

36. An apparatus according to claim 34 or 35, wherein 
the gel-state elastomer is a silicone rubber. 

Patentanspriiche 

1. Verfahren zur Herstellung eines Harzformteiles mit 
einem konkav-konvexen Muster auf der Oberflache, 
das folgende Schritte umfaBt: 

(a) Bereitstellen eines Originalstempels (1) mit 
einem konkav-konvexen Muster (1') auf der 
Oberflache und eines Tragers (4) mit einer f la- 
chen Oberfldche, wobei die Oberflache mit 
einem konkav-konvexen Muster und die flache 
Oberflache einander gegenuber in einer Entfer- 
nung voneinander, die durch einen Abstands- 
halter (3) festgelegt ist, angeordnet werden, 
wodurch sie eine Zelle (4) mit einer Hohlung 
(17) bilden, die durch den Originalstempel, den 
Trager und den Abstandshalter gebildet wird, 

(b) Befullen der Hohlung (17) mit wenigstens 
einem Material, ausgewahit aus der Gruppe, 
bestehend aus einer flussigen, polymerisierba- 
ren Komponente und dem flussigen Harz, 

(c) Harten des wenigstens einen Materials, aus- 
gewahit aus der Gruppe, bestehend aus der 
flussigen, polymerisierbaren Komponente und 
dem flussigen Harz, in der Hohlung (17), sodaB 
eine Kopie beziehungsweise ein Replikat des 
Musters (V) gebildet wird, und 

(d) Abschdien des Originalstempels (1) vom 
Replikat, wodurch ein Harzlbrmstuck erhalten 
wird, 
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wobei das Verfahren dadurch gekennzeichnet ist, 
daB 

(e) der Schritt des Befullens der Hohlung (17) 
mitdem wenigstens einen Material, ausgewahit 
aus der Gruppe, bestehend aus der flussigen, 
polymerisierbaren Komponente und dem flussi- 
gen Harz, durch Einbringen der Zelle (4) und 
des wenigstens einen Materials, ausgewdhit 
aus der Gruppe, bestehend aus der flussigen, 
polymerisierbaren Komponente und dem flussi- 
gen Harz, in eine Kammer (6) mit Einrichtungen 
(7 und 8) zum Steuern des inneren Druckes 
durchgefuhrt wird, 

(f) Versperren einer EinlaBoffnung (5) der Zelle 
nach Verringern des inneren Druckes in der 
Kammer (6) mitdem wenigstens einen Material, 
ausgewahit aus der Gruppe, bestehend aus der 
flussigen, polymerisierbaren Komponente und 
dem flussigen Harz, und dann 

(g) Steigenlassen des Druckes im Inneren der 
Kammer (6). 

2. Verfahren nach Anspruch 1 , worin im Schritt (f) der 
innere Druck der HOhlung auf 1/1 0^ bis 1/1 0^ des 
auBeren Druckes eingestellt wird. 

3. Verfahren nach Anspruch 2, worin im Schritt (f) der 
innere Druck der Hohlung auf 1/1 02 bis 1/103 des 
auBeren Druckes eingestellt wird. 

4. Verfahren nach Anspruch 1 , worin im Schritt (f) der 
innere Druck der Hohlung nicht mehr als 1 Torr 
betragt. 

5. Verfahren nach Anspruch 4 , worin im Schritt (f) der 
innere Druck der HOhlung nicht mehr als 0,1 Torr 
betragt. 

6. Verfahren nach einem der vorhergehenden Anspru- 
che, worin das wenigstens eine Material, ausge- 
wahit aus der Gruppe, bestehend aus der flussigen, 
polymerisierbaren Komponente und dem flussigen 
Harz, das in die Hohlung gefullt werden soil, eine 
Viskositat von nicht mehr als 10^ cps besitzt. 

7. Verfahren nach Anspruch 6, worin das wenigstens 
eine Material, ausgewahit aus der Gruppe, beste- 
hend aus der flussigen, polymerisierbaren Kompo- 
nente und dem flussigen Harz, das in die Hohlung 
gefullt werden soil, eine Viskositat von 10^ bis 10^ 
cps. 

8. Verfahren nach Anspruch 6 Oder Anspruch 7, worin 
die f lussige polymerisierbare Komponente ein unge- 
hartetes, lichthartbares Harz ist. 



9. Verfahren nach einem der vorhergehenden Anspru- 
che, worin das wenigstens eine Material, ausge- 
wahit aus der Gruppe, bestehend aus der flussigen, 
polymerisierbaren Komponente und dem flussigen 

5 Harz, eine Volumenschrumpfung von nicht mehr als 

10% nach dem HSrten besitzt. 

1 0. Verfahren nach einem der vorhergehenden Anspru- 
che, das die folgenden Schritte einschlieBt: 

10 

Verwenden eines Materials, das eine flussige, 
polymerisierbare Komponente als /\bstands- 
haltermateriai enthalt, 

15 • Aufbringen des ungeharteten Abstandshalter- 
materials auf die Oberf lache eines Elementes, 
ausgewdhit aus der Gruppe, bestehend aus 
dem Originalstempel und dem Trager, 

20 • nachfolgendes Anordnen des Originalstempels 
und des Tragers aufeinander und Harten des 
Abstandshaltermaterials, wodurch eine Zelle 
mit dem geharteten Abstandshaltermaterial als 
Abstandshalter gebildet wird. 

25 

1 1 . Verfahren nach Anspruch 1 , worin ein Elastomer als 
Abstandshalter (3) fur die Zelle verwendet wird. 

12. Verfahren nach Anspruch 11, worin das Elastomer 
30 eine Hdrte von nicht mehr als 80 besitzt, bestimmt 

gemaB ASTM D2240 (JIS K6301). 

13. Verfahren nach Anspruch 12, worin das Elastomer 
eine Harte von nicht mehr als 50 aufweist. 

35 

14. Verfahren nach Anspruch 11 oder Anspruch 12 , 
worin das Elastomer ein gehartetes Produkt eines 
Materials ist, das eine flussige, polymerisierbare 
Komponente enthalt. 

40 

15. Verfahren nach einem der Anspruche 11 bis 14, 
worin das Elastomer ein Siliconkautschuk ist. 

1 6. Verfahren nach einem der Anspruche 1 bis 1 0, worin 
45 ein Elastomer im Gelzustand als Abstandshalter fur 

die Zelle verwendet wird. 

17. Verfahren nach Anspruch 16, worin das Elastomer 
im Gelzustand ein EindringungsvermOgen von 10 

50 bis 100 X lO"'' mm besitzt. 

18. Verfahren nach Anspruch 17, worin das Elastomer 
im Gelzustand ein Eindringungsvermogen von 30 
bis 100 X lO"'' mm besitzt. 

55 

19. Verfahren nach Anspruch 16, Anspruch 17 oder 
Anspruch 18, worin das Elastomer im Gelzustand 
ein gehartetes Produkt eines Materials ist, das eine 
flussige, polymerisierbare Komponente enthdit. 
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20. Verfahren nach Anspruch 16, Anspruch 17 oder 
Anspruch 18, worin das Elastomer im Gelzustand 
ein Siliconkautschuk ist. 

21. Verfahren nach einem der Anspruche 1 bis 10, das s 
die folgenden Schritte aufweist: 



22. Verfahren nach Anspruch 21, worin das warmeer- 
weichende Material ein Material ist, das bei einer 
Temperatur, die urn 10°C hoher liegt als die Enwei- 
chungstemperatur des Materials, eine niedrigere 30 
Viskositat aufweist als die Viskositat des wenigstens 
einen Materials, ausgewahit ausder Gruppe, beste- 
hend aus der f lussigen, polymerisierbaren Kompo- 
nente und dem f lussigen Harz. 

35 

23. Verfahren nach Anspruch 21 oder Anspruch 22, 
worin das warmeerweichende Material ein Wachs 
ist. 

24. Verfahren nach einer der vorhergehenden Ansprii- 40 
Che, das den Schritt umfaBt, daf3 der Abstandshalter 
entfernt wird, nachdem die Hohlung mit dem wenig- 
stens einen Material, ausgewdhlt aus der Gruppe, 
bestehend aus der flussigen, polymerisierbaren 
Komponente und dem flussigen Harz, gefullt wurde 45 
und dann das wenigstens eine Material, ausgewahit 
aus der Gruppe, bestehend aus der flussigen, poly- 
merisierbaren Komponente und dem flussigen 
Harz, gehartet wurde. 

50 

25. Verfahren nach einem der Anspruche 1 bis 9, worin 
der Abstandshalter ein Harzf ilm ist. 

26. Verfahren nach einem der vorhergehenden Anspru- 
che, worin das Harzlbrmstuck mit dem konkav-kon- 55 
vexen Muster ein Trdger fur ein optisches 
Aufzeichnungsmaterial Ist. 



27. Verfahren nach einem der vorhergehenden Anspru- 
che zur Verwendung bei der Herstellung einer Ori- 
ginalstempelplatte aus einem Originalstempel, der 
auf seiner Oberflache ein konkav-tonvexes Muster 
fur die Stempelplatte enthalt. 

28. Verfahren nach Anspruch 27, worin die Stempel- 
platte scheibenformig ist. 

29. Verfahren nach Anspruch 27, worin die Stempel- 
platte kartenformig ist. 

30. Vorrichtung zur Herstellung eines Harzformteiles, 
die folgendes umfaBt: 

Eine Zelle mit einer Hohlung, die gebildet wird 
durch einen Originalstempel mit einem tonkav- 
konvexen Muster auf der Oberflache, einem 
Trager mit einer f lachen Oberflache und einem 
Abstandshalter, wobei die Oberflache mit dem 
konkav-konvexen Muster und die flache Ober- 
flache durch den Abstandshalter so gehalten 
werden, daB die Fiachen einander gegenuber- 
liegen, 

eine Einrichtung zum Fullen des wenigstens 
einen Materials, ausgewdhit aus der Gruppe, 
bestehend aus der flussigen, polymerisierbaren 
Komponente und dem flussigen Harz, in die 
Hohlung, dadurch gekennzeichnet, daBdie Ein- 
richtung zum Fullen des wenigstens einen 
Materials, ausgewahit aus der Gruppe, beste- 
hend aus der flussigen, polymerisierbaren 
Komponente und dem flussigen Harz, in die 
Hdhlung eine Kammer umfaBt, in der die Zelle 
und die Flussigkeiten untergebracht sind, 

• eine Einrichtung zum Verringern des Druckes 
im Innern der Kammer und 

eine Einrichtung zum Versperren einer EinlaB- 
offnung der Zelle mit dem wenigstens einen 
Material, ausgewahit aus der Gruppe, beste- 
hend aus den env3hnten Flussigkeiten, und 

eine Einrichtung zum Ausgleichen des Zustan- 
des des verringerten Druckes im Innern der 
Kammer. 

31 . Vorrichtung nach Anspruch 30, worin der Abstands- 
halter ein Elastomer ist. 

32. Vorrichtung nach Anspruch 31 , worin das Elastomer 
eine Harte von nicht mehr als 80 besitzt, bestimmt 
gemaf3 ASTM D2240 (JIS K6301). 

33. Vorrichtung nach Anspruch 31 oder Anspruch 32, 
worin das Elastomer ein Siliconkautschuk ist. 



Venwenden eines warmeenA^eichenden Materi- 
als als Abstandshalter, 

10 

Befullen der Hohlung der Zelle mit dem wenig- 
stens einen Material, ausgewahit aus der 
Gruppe, bestehend aus der flussigen, polyme- 
risierbaren Komponente und dem flussigen 
Harz, und i5 

Harten des wenigstens einen Materials, ausge- 
wahit aus der Gruppe, bestehend aus der, poly- 
merisierbaren Komponente und dem flussigen 
Harz, in der Hohlung, wobei der Abstandshalter 20 
sich in einem enweichten Zustand befindet, in 
den er durch Erwdrmen des Abstandshalters 
auf eine Temperatur, die hoher liegt als die 
Erweichungstemperatur des Abstandshalters, 
verbracht wurde. 25 
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4. Procede selon la revendication 1, dans lequel, a 
I'etape (f), la pression interne de la cavity n'exc^de 
pas 1 torr. 

5 5. Procede selon la revendication 4, dans lequel, a 
I'etape (f), la pression interne de la cavite n'excede 
pas 0,1 torr. 

6. Proc^6 selon Tune quelconque des revendications 
10 precedentes, dans lequel au moins I'un ou I'autre du 
composant polymerisable liquide et de la resine 
liquide devant §tre injects dans la cavity a une vis- 
cosity n'exc^ant pas 10^ cps. 

15 7. Procede selon la revendication 6, dans lequel au 
moins I'un ou I'autre du composant polymerisable 
liquide et de la resine liquide a une viscosity allant 
de 102 a 103 cps. 

20 8. Procede selon la revendication 6 ou 7, dans lequel 
le composant polymerisable liquide est une resine 
photodurcissable non durcie. 

9. Procede selon I'une quelconque des revendications 
25 precedentes, dans lequel au moins I'un ou I'autre du 
composant polymerisable liquide et de la resine 
liquide a un retrecissement en volume n'excedant 
pas 10 % apres durcissement. 
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34. Vorrichtung nach Anspruch 30, worin der Abstands- 
halter ein Elastomer im Gelzustand ist. 

35. Vorrichtung nach Anspruch 34, worin das Elastomer 
im Gelzustand ein EindringungsvermOgen von 10 
bis 100 X 10"1 mm besitzt. 

36. Vorrichtung nach Anspruch 34 oder Anspruch 35, 
worin das Elastomer im Gelzustand ein Siliconkau- 
tschuk ist. 

Revendications 

1. Procede destine a produire un moulage de resine 
ayant un relief concave-convexe sur la surface, qui 
comprend les etapes consistant k : 

(a) fournir une matrice (1) originale ayant un 
relief concave-convexe (V) sur la surface et un 
substrat (4) ayant une surface plate, positionner 
la surface de relief concave-convexe et la sur- 
face plate k I'oppose I'une de I'autre au niveau 
d'une separation definie par un intercalaire (3), 
formant ainsi une cellule (4) avec une cavite (1 7) 
fbrmee par la matrice originale, le substrat et 
I'intercalaire, 

(b) remplir la cavite (17) avec au moins I'un ou 
I'autre d'un composant polymerisable liquide et 
de la resine liquide, 

(c) durcir au moins I'un ou I'autre du composant 
polymerisable liquide et de la resine liquide 
dans la cavite (17) afin de former une replique 
du relief (V), et 

(d) detacher la matrice originale (1) de la repli- 
que afin d'obtenir un moulage de resine, carac- 
terise en ce que 

(e) ladite etape de remplissage de la cavite (1 7) 
avec au moins I'un ou I'autre du composant 
polymerisable liquide etde la resine liquide, est 
realisee en disposant la cellule (4) et au moins 
I'un ou I'autre du composant polymerisable 
liquide et de la resine liquide a I'interieur d'une 
chambre (6) ayant des moyens (7, 8) destines 
a controler la pression interne, 

(f) apres avoir reduit la pression interne dans la 
chambre (6), obturer un orifice d'admission (5) 
de la cellule avec au moins I'un ou I'autre du 
composant polymerisable liquide non durci et 
de la resine liquide non durcie, et ensuite, 

(g) laisser la pression augmenter a I'interieur de 
la chambre (6). 

2. Precede selon la revendication 1, dans lequel, a 
retape (f), la pression interne de la cavite est fixee 
de 1/102 a 1/104 de la pression externe. 

3. Procede selon la revendication 2, dans lequel, a 
retape (f), la pression interne de la cavite est fixee 
de 1/102 k 1/103 de la pression externe. 



30 10. Procede selon I'une quelconque des revendications 
precedentes, qui comprend les etapes consistant a 
utiliser un materiau contenant un composant poly- 
merisable liquide en tant que materiau intercalaire, 
appliquer le materiau intercalaire non durci a la sur- 
35 face d'au moins I'un ou I'autre de la matrice originale 
et du substrat, placer ensuite la matrice originale et 
le substrat I'un sur I'autre et durcir le materiau inter- 
calaire, formant ainsi une cellule avec le materiau 
intercalaire durci en tant qu'intercalaire. 

40 

11. Precede selon la revendication 1, dans lequel un 
eiastomere est utilise en tant qu'intercalaire (3) pour 
la cellule. 

45 12. Precede selon la revendication 11, dans lequel 
reiastomere a une durete n'excedant pas 80 deter- 
minee par ASTM D2240 (JIS K6301). 

13. Procede selon la revendication 12, dans lequel 
50 reiastomere a une durete n'excedant pas 50. 



14. Precede selon la revendication 11 ou 12, dans 
lequel reiastomere est un produit durci d'un mate- 
riau contenant un composant polymerisable liquide. 

55 

1 5. Precede selon I'une quelconque des revendications 
1 1 a 1 4, dans lequel reiastomere est un caoutchouc 
silicone. 
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1 6. Procede selon Tune quelconque des revendications 
1 a 10, dans lequel un elastomere a I'etat de gel est 
utilise en tant qu'intercalaire pour la cellule. 

17. Procede selon la revendication 16, dans lequel 
I'elastomere a I'etat de gel a une penetration de 10 
a 100 X lO"! nfinfi. 

18. Proc^d^ selon la revendication 17, dans lequel 
I'elastomere a I'etat de gel a une penetration de 30 

a 100 X ^0~^ mm. 

19. Procede selon la revendication 16, 17 ou 18, dans 
lequel I'elastomere a I'etat de gel est un produitdurci 
d'un materiau contenant un composant polym^risa- 
ble liquide. 

20. Procede selon la revendication 16, 17 ou 18, dans 
lequel I'elastomere a I'etat de gel est un caoutchouc 
silicone. 

21 . Procede selon I'une quelconque des revendications 
1 a 10, qui comprend une etape consistant a utiliser 
un materiau a ramollissement par la chaleur en tant 
qu'intercalaire, remplir la cavite de la cellule avec au 
moins I'un ou I'autre du composant polymerisable 
liquide et de la resine liquide et durcir au moins I'un 
ou I'autre du composant polymerisable liquide et de 
la resine liquide dans la cavite dans un etat ramolli 
de I'intercalaire obtenu en chauffant I'intercalaire k 
une temperature superieure a la temperature de 
ramollissement de I'intercalaire. 

22. Procede selon la revendication 21, dans lequel le 
materiau a ramollissement par la chaleur est un 
materiau ayant une viscosite inferieure, a une tem- 
perature de 10 ''C superieure a la temperature de 
ramollissement du materiau, a la viscosite d'au 
moins I'un ou I'autre du composant polymerisable 
liquide et de la resine liquide. 

23. Precede selon la revendication 21 ou 22, dans 
lequel le materiau k ramollissement par la chaleur 
est de la cire. 

24. Precede selon I'une quelconque des revendications 
precedentes, qui comprend I'etape consistant a reti- 
rer I'intercalaire apres que la cavite a ete remplie 
avec au moins I'un ou I'autre du composant polyme- 
risable liquide et de la resine liquide et ensuite, que 
celui parmi au moins I'un ou I'autre du composant 
polymerisable liquide et de la resine liquide a durci. 

25. Precede selon I'une quelconque des revendications 
1 a 9, dans lequel I'intercalaire est une pellicule de 
resine. 

26. Precede selon I'une quelconque des revendications 
precedentes, dans lequel le moulage de resine 



ayant un relief concave-convexe est un substrat des- 
tine k un support d'enregistrement optique. 

27. Precede selon I'une quelconque des revendications 

5 precedentes, lorsqu'il est utilise pour fabriquer une 

plaque de matrice de pressage originale a partir 
d'une matrice originale ayant sur sa surface un relief 
concave-convexe pour ladite plaque de matrice de 
pressage. 

10 

28. Precede selon la revendication 27, dans lequel la 
plaque de matrice de pressage est en forme de dis- 
que. 

15 29. Procede selon la revendication 27, dans lequel la 
plaque de matrice de pressage est en forme de 
carte. 

30. Appareil destine a produire un moulage de resine 
20 qui comprend 

une cellule comportant une cavite formee par 
une matrice originale ayant un relief concave-con- 
vexe sur la surface, un substrat ayant une surface 
plate et un intercalaire, la surface a relief concave- 

25 convexe et la surface plate etant supportees en rela- 
tion de vis-^-vis k travers I'intercalaire, 

des moyens destines a injecter au moins I'un 
ou I'autre d'un composant polymerisable liquide et 
d'une resine liquide dans la cavite, caractehse en ce 

30 que 

lesdits moyens destines a injecter au moins 
I'un ou I'autre du composant polymerisable liquide 
el de la resine liquide dans la cavite comprennent 
une chambre dans laquelle la cellule et lesdits liqui- 
ds des sont places, 

des moyens sont prevus pour reduire la pres- 
sion a I'interieur de la chambre, 

des moyens sont prevus pour obturer un ori- 
fice d'admission de la cellule avec au moins I'un des 
40 deux liquides, et 

des moyens sont prevus pour relacher un etat 
de pression reduite a I'interieur de la chambre. 

31. Appareil selon la revendication 30, dans lequel 
45 I'intercalaire est un elastomere. 

32. Appareil selon la revendication 31, dans lequel 
I'elastomere a une durete n'excedant pas 80 deter- 
minee par ASTM D2240 (JIS K6301). 

50 

33. Appareil selon la revendication 31 ou 32, dans lequel 
I'elastomere est un caoutchouc silicone. 

34. Appareil selon la revendication 30, dans lequel 
55 I'intercalaire est un elastomere a I'etat de gel. 

35. Appareil selon la revendication 34, dans lequel 
I'elastomere a I'etat de gel a une penetration de 10 
k 100 X lO""" mm. 
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36. Appareil selon la revendication 34 ou 35, dans lequel 
Telastom^re k I'^tat de gel est un caoutchouc sili- 
cone. 
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